Abstract. Let B be a ring with 1, C the center of B, and G a finite automorphism group of B. It is shown that if B is an Azumaya algebra such that B = ⊕ g∈G J g where J g = {b ∈ B | bx = g(x)b for all x ∈ B}, then there exist orthogonal central idempotents {f i ∈ C | i = 1, 2,...,m for some integer m} and subgroups 
Introduction.
Let A be an Azumaya algebra, G a finite algebra automorphism group of A, and J g = {a ∈ A | ax = g(x)a for all x ∈ A} for each g ∈ G. In [6] , it was shown that J g J h = J gh for all g, h ∈ G. In [2] , let B be a separable algebra over a commutative ring R and G a finite algebra automorphism group of B. Assume that B = ⊕ g∈G J g where J g are similarly defined as for A. Then, B is a central Galois algebra with Galois group G if and only if for each g ∈ G, J g J g −1 = C, the center of B. Thus, any Azumaya algebra B with a finite algebra automorphism group G such that B = ⊕ g∈G J g is a central Galois algebra with Galois group G. By changing the algebra automorphism group G to a ring automorphism group G, the purpose of the present paper is to generalize the above fact. We will show that if B is an Azumaya C-algebra with a finite ring automorphism group G such that B = ⊕ g∈G J g , then there exist orthogonal central idempotents {f i ∈ C | i = 1, 2,...,m for some integer m} and subgroups G. An example is given to demonstrate the results and to illustrate that an Azumaya algebra B such that B = ⊕ g∈G J g is not necessarily a Galois algebra with Galois group G.
Definitions and notations.
Throughout, B will represent a ring with 1, C the center of B, G a ring automorphism group of B of order n for some integer n, and B G the set of elements in B fixed under each element in G. We denote
Let A be a subring of a ring B with the same identity 1. We denote V B (A) the commutator subring of A in B. We follow the definitions of a Galois extension, a separable extension, and an Azumaya algebra as given in [1, 5, 7] 
The algebra B is called a Galois algebra over R if B is a Galois extension of R which is contained in C, and B is called a central Galois extension if B is a Galois extension of C.
3. The structure theorem. In this section, we assume that B is an Azumaya Calgebra with a finite ring automorphism group G such that B = ⊕ g∈G J g . We will show a structure theorem for such a B. We begin with some properties of the C-module J g for g ∈ G similar to those as for a Galois algebra (see [4, Proposition 2] ).
There is a unique idempotent e g ∈ C such that BJ g = Be g and J g J g −1 = e g C.
and by letting
is an Azumaya C-algebra, J g is a finitely generated and projective C-module for each g ∈ G. Hence BJ g B ⊗ C J g is a finitely generated and projective ideal of B. This implies that I g (= BJ g ∩ C) is a finitely generated and projective ideal of C. But (I g ) 2 = I g , so I g = Ce g for some idempotent e g ∈ C (see [4, Lemma 2] and [3, Theorem 76]). Therefore, BJ g = BI g = Be g and J g J g −1 = I g = e g C. Since e g is the identity of Be g , it is unique.
By Lemma 3.1(2), for each g ∈ G, there is a unique idempotent e g ∈ C such that BJ g = Be g . The Boolean algebra generated by the elements {e g | g ∈ G and BJ g = Be g } is denoted by E.
Lemma 3.2. Let e be a nonzero element in E of the form e = Π h∈H e h for some maximum subset H of G. Then H is a subgroup of G and h(e) = e for each h ∈ H.

Proof. For any g, h ∈ H,
(3.1)
Hence e g e h = e g e gh .
Thus, e g e h = e g e 2 h = e g e gh e h . Therefore, e = ee gh . Thus, gh ∈ H by the maximality of H. Since G is finite, that gh ∈ H whenever g, h ∈ H implies that H is a subgroup of G. Noting that, for a subgroup H, gHg
we have that
for each g ∈ H. Hence, g(e) = e for each g ∈ H because e is the identity of Be.
Next we show that H| Be is an algebra automorphism group. 
Proof. For any h ∈ H and b
∈ J h , bc = h(c)b for all c ∈ C, so (c − h(c))b = 0. Hence (c − h(c))J h = {0}. Therefore B(c − h(c))e h = (c − h(c))Be h = (c − h(c))BJ h = B(c − h(c))J h = {0}. Thus, (c − h(c))e h =0. But e = Π h∈H e h , so (c − h(c))e = 0. Moreover, h(e) = e for each h ∈ H by Lemma 3.2, so 0= (c − h(c))e = (c − h(c))h(e) = ch(e) − h(c)h(e) = ce − h(ce), that is, h(ce) = ce for all c ∈ C. Lemma 3.4. Let J (Bf ) h = {b ∈ Bf | bx = h(x)b for all x ∈ Bf } for any f ∈ E and h ∈ G. If h(f ) = f , then J (Bf ) h = f J h .
Proof. It is clear that
Let e and H be given as in Lemma 3.2. We have a structure theorem for the Azumaya Ce-algebra Be with an algebra automorphism group H| Be H and for the Azumaya C-algebra B with a ring automorphism group G, respectively.
Theorem 3.5. Let e be a nonzero element in E of the form e = Π h∈H e h for some maximum subset H of G. Then Be is a central Galois algebra with Galois group H| Be H.
Proof. By Lemma 3.2, H is a subgroup of G and h(e) = e for any h ∈ H. By Lemma 3.3, h restricted to Ce is an identity for each h ∈ H.
Hence H| Be is a Ce-algebra automorphism group of Be. Since B is an Azumaya C-algebra, Be is an Azumaya Ce-algebra (see [ 
As an application of Theorem 3.6, we obtain a structure theorem for a separable extension B of B G such that B = ⊕ g∈G J g . 
